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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting element 
material and a light emitting element capable of conducting high- 
luminance and high-efficiency light emission, and a new indole 
derivative. 

SOLUTION: For the light emitting element with a luminous layer or 
an organic compound layer containing the luminous layer formed 
between a pair of electrodes provided on a substrate, a monolayer 
film of a host material in the organic compound layer has an energy 
gap of at least 3.6 eV. and the ionized potential of the host 
material is 5.4-6.3 eV. A new indole derivative is represented by 
the formula, wherein, L12 is a divalent to hexavalent bonding group 
or a divalent to hexavalent bonding group composed of an non- 
conjugated bonding group containing an arylene group. n2 is an 
integer of 2 to 6, R is an alkyl group having 1 to 20 carbon atoms, 
an aryl group having 6 to 20 carbon atoms, a heteroaryl group 
having 2 to 20 carbon atoms or a silyl group having 3 to 20 carbon 
atoms, and m is an integer of 0 to 6. 
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1. 1 S, Ha^a^AO. 0 36g s 4, 
D ; £x7x-/M^y2. 6g. t -rf-rt'*^7 -f^ 

o . i g mxmn 1 1 2 o -cr 3 ^dssjsj* l . 



(H-3) 

SttA-rtifcfclOBWW) (H-3) 0. 92gm 

fc. 

(H-3) 1 10-1 1 IX: 

[0041] 3 
Wftflte* (H-17) 

j£Lfc(m.P.228--232r:). 





Pc^OAc)* tBu 3 P 
RbjC0 3 




[00 4 3] £f&.m-4 
ft (H-7) ££&lfc(m. P .292-298'C) . 



[0044] 
Hfcl8] 



Pd(OAc) s> tBu a P 
RbjCOa 




(H-7) 



[0045] *||B^I63te*^CfflV^f|3l£tt^ 3 *> 

WlftfL, #4L,<tt4 'JS-'^Aittt. ;*X$->A 
a*MfM<Wf ^Tl> i OS? * L < «±4 'J x^A 



LTkJ^U 4fc, 2oJajbW-r4V^4«tt«|* 

[0046] SBfeRfttt+OEffi? fc L-Cli#fc|SSg 
LSrV^jb*, Comprehensive Coordi 
nation Chemistry G.Wilkin 
son^ Pergamon Presstt l 98 



(& 4) J02-305084 (P20 0 2-PB*84 



7^tT< (Photochemistry and 
Photophysics of Coordinat 
ion C o mp o u n d s ) S p r i n g e r - V e 
rlagft H. Yersinl 1 9 8 7 ^ Hff ( # 

&&Mt?-mikBim-) mmt mwm 1 

■f (MAttMIEtt?*?. (fflifcfn;7 

[ 0 0 4 7 ] ^Hj^jflV^ftStfA' h- * fMmfot 
P1 50. 2 32 OSSStt 1 98 2^«filftiett 

i*>A % A, <f/Ux>7A, /Wf-C^A, A"7^ 

ASjS£#£L<ffio|.,ri:#T'£, J: 9#* U*5«<f 

d ^ at* & . mi* >v v * rMt&wmnMttm 

^lamfci WteftMli. ttH2 000-254171 
^OS5S*#0 1 5 2*>*>0 18 0^T'Hie®$^TV^ 
S. 

[0048] *»flH«0fS*Wi»IStt«J2W-fc. 
MW^fc LTUMttf. *DJM:f~/k iffy*-* 

y, XV7x-l>y**isV % tfU 

»Kt'-/k abs^bi. tffJ^u^y. >75^ 
M. ^fi&fttf'Jxx-f/Uffillis r;Wf HfflB. x**i, 

Aug. isvvvmwfczifwrwxh. ummnBfc 

[oo49] *mpm^wi*m<Mb&mm% 
m^xvttx mmth *» . mmm t te$&nrriz 

IXtWtE L (xu^ha^s*- y -fe>x) 



SMJtT'0. 1-9 5%, 0. l~30%*<if£L<. 
0. 1-1 OXjWftfcjfiU*. *«»&fli6ft£**r 

m^pt-A, xa- 7 ^j 

[0050] RMHiiETlifcWB, JE7LMBSJB. &3fclB* 

ft. «»fe»ttfl:^ft. *fc{4C*i4>«fi^ft4rirtffl 
lr^;t*<t'#. #4U<tttt*IWb6 t 4eVUU:«« 

y^A. SHIM y^'^Axx' ( i to ) ^^mii^ 
SBMkft, *£vi(i&, ffi, ;oa, remote. 

®, tf'JTxlO', ^Jf3t7i>. .-KUfn-y^fc' 
wfflHtttlfi. fei^n^i: ITOfctf)»«ft$ 

*\ 51S1 Onm-5^m(7)ffiH<7)t<7)* { #* U<. «t 
OSf^L<J±50nm-l^mT'fcO, 5Kt*F4L<« 
1 OOnm— 50 0 nrnffcl). 
[005 1] Rl^Jia^, V-ri4 AXf5X, *S7^ 

7^S-fflV»&^t(i. Ji^O. 2mmtLh. #^L< 
<i0. 7mmIiLh.coto?:fflv^„ NH^HCttfm 

izi-oxm*vimtfm^t>ti&tf. mmiroa)^ 
xxmmn^mm fwrmx-mmztiz . nwi 



(& 5) )02-305084 ( P 2 0 0 2 -K3g5g 



5. 

[0052] ttttivraAi. •Rf-wm. mm* 

i.Na. K, CsSfOSlZ-e^Wttk KflfM. 7* 
/^'J±»^« (WitfMg. Caf) MW7 7ft 
KMfc*. A. $Ss ft. -th'j^A-^ 
y>X.£A4fctt*fi4>«fl£AKs 'Jf-^A-7^5 
-•7.i.£*4fc.i*ftfc«8£A«s v^*5"W.-« 

•>A*««dt3H*«*»»ffen. *f4l<litt<TO 
#4 e VttTOtffl-Ca "5 . i 0*4 U <fi7/t-$ -*7 

9*?4t<id5 0nm~1 x/mT'AOs »Cff4L<(i 
100 nm~l nmX'hh. 

[00533 m&nmMmm-j>m. 9 y 

[0054] JftJMoWHJi. IMMKIIUfttt 

Mr t j. < . -*h«b? 4 Mi=a&M&T™ vfti 

/v-/H&Stts ^yVf-rv-;mw*, x*y** 

?-?>jyf83£tt, ^yi^vi^Stt, *t 
Sift, t9Uy>M»*. ^?n^^'i^ 



IPs JK'Jf-^-^xV, ^"J^x-U^s CT7x-l/y 

[0055] ?BeiH0>RI*(itt(cl»£3*i& tOTft 
VWs 9ft 1 nm-5^mc7)KH<?)t,0*W4L<s <t 
l 5»4L<(i5nm-l^mT'J>0s SWBF4L<ttl 
0 nm-5 0 0 n mffcS. *bW*>»rt#ifctt. 

As Xf<v9V>r* to=f-WB&* ?-T<>y& (X 

LBffi. ^^'i./^. mm. mm. s^ftw 

-r-f vinkThk. 

[0056] ifLitASs mM*mm®\*. n«s*> 

«?»HtfJ:v>. *tf)#s##i|i: LT(i, ;W<y-A« 
h U 7V-;HS3l«Cs -f V-/H*igfts 

*s 7x-UV^TS>-|«Sff*:s Ty-;Pr5y^ 

*s Tsxy^^/ua^iSiSfrs x^-y^ryh^-ty 
8»W. 7)i>*u;>tm&, bK^yvBW*. x^- 

•oft. xf-y /ur s y<t&h. ?Vt< 

^'J ( N - h'-;^;unv-^ ) K®tts 7*— 'J 

^rV^ iiftl nm-5*tm(0Kffl<Di<0Atjif4L<s 
i l 9»4L<.st5nm~l A.mt'$)0s !E^if4L<(i 
10nm-500nratfcS. IfLSA^s JEfLf&iMf 
«±a Lfc*WO 1 ffl 4 2 «KUb6»A) * £ #JMft& 

t-*ort>«tv^Us isi-ffl^4^.isafi^cos^i*> 
cK&zmtmT'b-? t t> J: ^. 
[0057] jEfiaAJi, jEfUB»io»i«#ssi. K 
lbs. -f^j/xTHS. mm. m- 

fts tl^SiSs 1trfeiEfL?xAS}^j!r}f«(i}S»4^ 

mm-txa-f 4 yy^znm (xeya-hfts 

WH, T4 vT-a-ha^if) 

^IWiit^-C*. fflffi^t LT«<Hi.tfs ^yis 
•ftt'^;u, ^y*-*r*-h, #VA?-uy. 
ivtftvu-h. >jfyyf-/kx*?'ju-K ^yx 
xf;K !Kyx/u*y, df^x^y^i/K, ^y 
^yxy. Tjty (N-b'^^/^y-^) , i*Kk* 



(ft 6) )0 2- 



3 05084 (P20O2-JA9S 



f-;Hs/H3-*, p&t'X/k ABSffiJI. ^'J^U? 
[0058] ITP&WB. YHft^Ottfltt. 

nx-Jhtuit^. tnmmttxu, vvrv-m 

^JfyFiiit, ijiVZVA S Yim&, 7)V*V- 
'Jryjfymmft. vx+V)W*jVyfflm. +7 
9uy^ouy^<r)®mmTh7ti>i'Xyfm*yii>, 7 
?ni/7~ywm&. 8-*/<j j-jwmmfon&m 

fa*?*?i\,7?uis7~y, *<yV**-*rV~ii*?Ky 

m^mm^COmjtK. ± , 5«fiL.<{i5nm~l 
/xmT'J>0. BC»iL<lil0nm-500nmTt 

t o o 5 9 ] tff E 

[0060] flMOlWi LTJi*******)*?' 

In. Sn, Pb, Au, Cu, Ag, Al, Ti. N 
ilf<7)&Jg, MgO, SiO, SiOj , Al 2 0 3 , 
GeO, NiO s CaO, BaO. Fe 2 0 3 . Y 2 0 
3 ,TiO, WttUHUtK MgF 2 . L i F. A I 
F 3 . CaF 2 W?&m7sim. tf'JX^-PV, tf'J 



h 'J 7)ls*nx.ruy, ,fijy;nDx7^oifi/ 

xf-i^ytco^fi^, *tv-j7 )VJtn^vyt'yt£ 
< fc fc l Scon^y v-t Sr^tf^y^-S^iS-^tt 

o . i KtiiToroattft*** <i* . 

[0061] «H)B««W*J6Kov^T«i»(=IHjei4* 
••/ *"J yT'Sc. MBE (4H^x£;?*v) 

?—><*yt'-j*m, MsyTV-'f-iym. rjx 
-?n%m iiam&mgj *yris~ r<yym . 

X7CVDS, U—f-CVDft, *'XV 

-*cvd2l 3-f<v/s. ■fy?j/'i7fs 1 en 

[006 2] 

[0 06 3] JtlftWl 

jfefrLfc I TOfflR*jK*§SWcAfl. TP D ( N , 
N' -v7x-/U-N, N' (m-MJAO -O 
i^'x'y) S;4 0nmIfL, I^iCCBP (t'X^/P 
Ayg;Kyyyy) . TK5ft**m <G- 1 ) 1 
0 : 1 COitm- 2 4 n m&M% L . £ OJbfcttPilSStf 
£|E TM - 1 £ 2 4 ri m** Lfc . *Wm±fc/-C*- 
-y^L/L-VX^ ($B£ffi«A>"4mmX5mnii2:l>) 
SriUfU ?n-/->A:ffi=10 : U250nm* 
m&lKtk. i250nm^iL. ELJfrFfcfBRL 
fc. IBf?-*Sy-X^y>-a-7 h 24 0 0£ 

h r a yitmmm B M - 8 . ^tiS^ t C I 

— pma- i lfcfflwraoi^u:. -f-oisft, 

»^* { 4 8 6 n mm±tmt>iX. WSmB. 8 VT'»S 
114cd/m2 . natt7%*U6. 0%T'J>r)fc. 
[0064] 
[^19] 
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H 3 C 




(TPD) 




(G-1) 





(CBP) 



(ETM-1) 





(HC1) 



[0065] Jttt9l2 

(2, 9-^^-/U-4. 7-y'7i-*- 1 , 10- 

ku. wiufe. 8vnBKuwrr*4*' 
[00 66) hhmi 

ttKffl 1 OSS^t: & t vC . CBP Ottb 0 t«*ft-&* 
(H-3) fcflwtiURWl fcRftltSR^fWL, 
flU:. *«MS*. «afc*c**6«4 8 7 n mOftgiP 



(B-1) 



ttfcfu B««E8VT1WE1 2 0c d/m» , ftttft 

[0067] tt«0j 1 . tt«0!2& AtfXftffi 1 CiSV* 
T*Xh«WkLT«V»teCBP, CBPfcJ:W»-ft; 
^ftH-3«JMIll«'f5!-^fti|f^^^+* (IP)* 

[0068] 

imi] 





(eV) 


(eV) 


CBPOtfBIM) 


6. 10 


3.40 




6. 70 


3.50 


H-30W&91) 


6 13 


3. 90 



[0 0 6 9] m*&916ft»frJ:3<c, BCPtiCBP 

MS*lfc*»->fca«, MMftMQj: 3tl&vt+Wf 
v7£tlfr-o4 xyit#Ty~> j rii'ti i 5 . 4- 

6. 3eVfc#t*i*>tt, tfef&fcfcmo** h fc L 
[00 70] 

Baytron P ( PE DOT-P S SBW. (X'J X 

f- k y i' f- * 7 1 y - * u xf- p y xiv* y m H 
-7#)//qi;l,aS) fcifcfrLfcfflKJbte^tfya 
-MdOOOrpm, 30sec), 150'CtT 
1. 5B#f§K JC2«*W:. WM^HWiTOnrnT 
Zcr>±lZXVfi-#*-h-Z 1 Omg, #S& 
"Wk**(H-3) 20mg. JfcfctffKG-l) 
lmg, PBD ( 2 - (4-t'7i;;H -5 - (4- 



t-:/f-;L-7x-/U) - 1 , 3, 4 
6mg, Z : J9uux.?y2 
ft LfcSSLtfc a tyn— t- Lfc ( 
Osec) . tBfflM«)l(*(il 7 

>"7A:®=10 : l*250nm 
5 0nm*ItLfc. ESSSffi* 
*8-W:IS*. ^WMtfA 8 
*l, 5. 3% ( 1 00 

■oft. 

mm i *>t p D*>ffcfo 0 fc*JMHfca» ( h - 1 7 ) 



. 5g£i88?U ft 
2000 rpm, 3 
0nmT'J>ofc. # 
(SBfcESMMmm 

5 nm<0%%tfme> 
c d/m* B#) -C*) 



(t 8) 102-305084 (P200 2-KH8 4 



E8V-WW*19 3cd/m». *MttWWIi7.lX 

t LT fflv i« t MWWItttt * C k h . 
IBfcPH 

StMMlOSTC&tvr, TPDOftbOtC (H0- 
1 ) «\ «3ie*m (G- 1 ) ^ftbOfcJ: 9Si££-C'& 
( B - 1 ) «rffl^TSHtWl fcRWcX 



[0072] 

mmn&zktfX'ZK. 



f-7>K (##) 

6 50 
680 
690 



F 3K007 AB02 AB03 AB04 DB03 

4C069 AC07 BAOl 

4C204 BB05 CB03 DB01 EB01 FB16 
GBOl 

4H049 VNOl VPOl VQ59 VR24 VU29 
VWOl 



(51) Int. CI. 7 ttgife# FI 

C0 9K 11/06 6 50 C0 9K 11/06 
680 
690 

// C 0 7 D 207/325 C 0 7 D 207/325 



